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Report of Irradiation and DBA Testing - -

Southern Imperial, New Orleans, Louisiana

The Irradiation and Design Basis Accident (DBA) tests are conducted.
:

respectively, in accordance wid Bechtel Co.rporation Standard Specification
*

.
.

.,.

; Coatings"for Nuc1Mr Power Plants, Spec. Nos. CP-95T and CP-956. The tests
,

are designed also to meet the specifications set in both A.N.S.I. Report N
101.2-1972 Protective Coatings-(Paints) for Light Vater Nuclear Reactor Con-

,

tainment Facilities, and M 5.12-1974, Protective Coatings (Paints) for the
'

Nuclear Industry. The DBA test spray solution and th,e test conditions are
listed in Tables 1 and 2. After both the DBA and the irradiation tests, the

coatings are examined for signs of chalking, blistering, cracking, peeling, de-
lamination, and flaking, according to ASTM standards where ap: ticable. All .

'

except the decontamination test panels are returned to the cc:ning manufacturer.
Th'e' irradiation tests are run using a spent fuel assemb~ _ , removed from

- the High Flux Isotope Reactor'(HFIR) at ORNL, as the source ,o radiation.
'

These fuel assemblies are stored under 20 feet of demineralfwd water. The ,g
fuel is 93% enriched U235 as U 0s combined with aluminum. T" spent fuel a's-# ' *"

3

. semblies are removed after each 23-megawatt day period. Ir7:rifation is done i
,

, ,

using the gamma energy from the accumulated mixed fission prod!icts. This more
readily simulates conditions around a reactor than does a c .b&. source. ATso,
the higher ganna activity affords shorter irradiation tina de uhieve accumu--
lated doses. The dose rate four days after removal of a ftsei, usemb1y from the

,

GE.,
'

reactor is 1 x los rads / hour. -

t . The fuel assembly is 20 inches high. A 20-foot long, 31/2-inch diameter
pipe, with one,,end capped, is used for the air irradiation tests. The capped
end is lowered into the four-inch opening of the center of the fuel assembly

,

i The open end, above the water level, is covered with an "0" ring sealed flange
'

to which is attached a steel. cable and an air outlet hose.. The air inlet is

located at the bottom of the pipe. The test specimens are connected to the
2 bottom of the cable and lowered into the radiation field. Also at the centei-.

of the fuel assemb1'y is a stainless steel clad cadmium tube used as a neutron

; absorber. 'This prevents contamination of the test specimens by induced radiation.
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TEST PANEL PREPARATION DATA _
,

. .-
.

'.. - .
.<

-
* . .y*w s. .- ,

' ., * ' ' ' '.

1. PRODUCT TO EE ESTED: NUTEC 4115/NUTEC 511/REACTIC 51201

b 2. TYPE SUBSTR3EEr Concreta - Bechtel CP-956
' SIZE: 2" x 4" x 2"

t

3. SURFACE PREymannerras (n _- %) s All Concrete starfaces sandswept with Crosblast 44-

] m1==*4=' ==ad to .m~w all rock +dets and voids.
'

<

1 4. PNX3DCT DA ha SAMPIE M|1. (s) : 2373 .

t

5. DATE AND TIME CURING COMPOUND CR Pumen APPI2ED: ~ NonA.

PRODUCT APPLICRTION CONDITIONS TEICENESS TIME 's DATI

CDAT PRODUCT CODES BATCI 9 METEDD R/M('P)tR.E. (ins.) APPLIED,

1 NOTEC 115 1310/1556/1312 Sque gee 76*/59% 4/4/ 1**

nas~e/ Cure / Fill
1313 314 Squeegee 74*/58s * 4/6/77

2 NOTEC 11 -

Base C.are
3 REACTIC 1201 7497/7434 Spray 82'/484-

' ~

4/11/77* -

name/ Cure-

-
. .

.e f.L
' , ' NOTEC 6118 NUM C M ^. REACTIC #1201-

* P4 =4- Thickness Broceed Surface .010 .0151n .003 .005 . . , .003 .005 in.

'

Average Thickness Sides Adjacent to.015 .020in .005 .01C, is. .007 .008 in.
Broceed Surface

',-

Maximma hie len=ss sida+ Opposita .025 .0351n. .015 .020 in. .010 .012 in.
', ;. . _ - .3 furface'

. .

Total Dry Film Thickness Range .016 to .067 inches.' - -

* .

..

'.
* *~ . . . . . . . . _-

.

5' 6. CURING CONDITIONS: AMBIENT TEMP. 70-80 'F REL. EUMIDITY 40-65 g.. .

MINDEM CURE 11 DAIS - .

,,

-
-..

.

7. TIST PPCCI",CRE: DBA - Bechtel CP-966

I S. TESTING PERICRMED BT
- Ridge National Laboratories DATE SUBMITTED 4/22/77

i,

.

. . '
!

.

APPROVED: / - Y
|

.

175-1-NTEST REPORT NO.,-
DATE: 12/77 -

,,

PREPARED BT
_$ . _-, ,,

.

; *- *
, ,

- - .

.; .g
.. , , , , _

. .

. ~ . - - - . . . . -

_ _ _ _ _ _ _ - _ _ _ _ . . . - _ . _ _ . _ . . . _ _ _ _ . _ , _ _ _ _ _ _ _ . _ _ . _ . - . . . _ _ . _ . , . _ _ _ . _ . . _ - , _ _ _ _ _ _ _ _ _ _ . _ . . _
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TEST PANEL PREPARATION DATA
,- :--,~ .

.. , .. * . ;...
< ' .- .; , . ,.

1. PRODUCT TO EE ESTED: NOTEC 9115/WOTEC 911/REACTIC 41201
,

u
. .

- * .
*

'

j 2. TYPE SUBSTEREEs concrete - Bechtel CP-954 SIZE 2" x 4* z 2*-' *

a 3. SURERCE PEEPARREIDE (Describe): All concate surfaces =* :pt with Crosblast 94
)

-

m -+4=* Sand to = & all rock M ets and voids.

4. PN3 DUCT DA2ks SAMPLE M3.(s): 2314 .

,

5. DAH AND TIME CURING COMPOOND OR PRIMER APPLIES: None

Paococe APPLICATION CenDIrIcus snIC:csEss T:xr a Dars.

CDar Pu) Doc: cDass aATen e' MrrscD R/M(*rism.m. (ins.) APPLIED

1 noTzC 11s 1310/1556/1312 Squeegee 76*/59s 4/4/77*

Base / Cure / Fill
2 NUTEC 11 1313/1314 Squeegee 74*/58% * 4/6/77

Base / Cure

4MREACTIC 1201 7497/7434 Spray 82*/48t *
,,

P.a f nase / cure .. .

NUTEC #113 NUMC 011 REACTIC #1201
* Maximum Thickness Broceed Surface .025 .035 in .015 .020 in. .010 - .012 its

8
.

Average Thie h e Sides Adjacent to.015 .020 in .005 *010 in. ' .007 .008 in..

Broceed Surface

Minizian Thickness Side opposite .010 .015 in .003 .005 in. .003 .005 in.
Broomed Surface*

Total Dry Film Thickness Range .016 to .067 ine h*s.
.

.

- . . . . _ .
..

F REL. ECMIDITr _ ,0-654 g
6. CURING CONDITICNS: AMBIENT NEMP. 70480 #

mI=Inom Co=E u oars . .s m-
.

_

* .
,

7. "'''37 PROCEDURE: DBA - Bechtel CP.956 .

8. TESTING PERFORMED BTs Oak Ridge National Laboratories CA2 SUBMITTED 4/22/77-

.

/
.: 9

APPPOVED: -- /
TEST REPCRT NO. 175 1-77*

*

DAM a * 12/77

.' [ PREPARED BY: sh [
'

.

. .
. . - \. .

- . - . . - . - -- . , - - . . . . . . .

i

s- - - - - . , _ . . _ _
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TEST PANEL PREPARATION DATA-

*
.

.

1. PRODUCT TD BE ESTED: NUTEC #ilS/NIFI'EC Sil/REACTIC 41201
'

. 2. TYPE SUBSTRAM: Concrete - Bechtal CP-956 SI2:E 2" x 4"~ x 2" .;

- 3. SURFACE PREPARATICK (Describe): An Concrete surfaces sandswept with Cr_esblast 44
,

blasting sand to expose all rock pockets and volds.

:
*

_'

4. PRODOCT DATks SAMPI.E WJ. (s) : 2375

5. DATE AND TI5tE CURING CCMPCCND CR PRIMER APPI.IED: None,

PRODUCT APPI.ICATICN CONDITICNS MICKNESS TIME E DAT-
CCAT PHODUCT __ CODES BATCH 4 METBOD R/M(OF)tR.H. (ins.) APPLIED

1 NITIEC 115 1310/1556/1312 Squeegee 76*/59% 4/4/77-*

Base / Cure / Fill

2 NUTEC 11 1313/1314 Squeegee 74 /586 * 4/6/77
Base / Cure * *

3 REACTIC 1201 7497/7434 Spray 82 /48% * 4/11/77
i Base / Cure

' - " " " * NUTEC 11S NOTEC 11 REACTIC 1201
* Mawinnna Thickness Broomed Surface - .025 '035 .015 .020 .010 .012

8

Average Thickness Sides Adjacent to
Broomed Surface .015 .020 .005 .010 .007 .00s

Minimum Thickness Side Opposite
Broomed Surface .010 .015 .003 .005 .003 .005

'"ntal try film thickness range .016 to .067 inches
-

.

.

6. CURING CONDITIONS: AMBIENT TEMP. 70-80 F REI.. EUMIDITT 40-65 .-
- C- u CAT, --

'
-,

7 TEST PPCCZDURE: DBA Bechtel CP-956
'

0 TESTING PERFCPHED BYs Oak Ridge National I.aboratories DATE SUBMITTED 4/22/77
.

.
*

/ ".
~

APPROVED 7,__-

TEST REPORT NO. 175'l-77 .'
,

DATE: 19 m - * * * *

PREPARED BY:g

i% ~

r. p A..;c. .-. ....., :: . .

NhN#q]*-
. . . . ,; -

.
.

* ~,
,

_ _ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ . , _ . - _ _ _ _ _ _ _ _ - - _ . __ . _ _ _ _ _ _ __..- -
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TEST PANEL PREPARATION DATA
'

,

, . : .- !.* ,,,'- . .
*

,
- s ,

*

NUTEC 411S/NUTEC 411/IMACTIC #12011. PRODUCT TD EE ESTED:
SIZEa 2" w 4" r 2"

2. Tf7E SUBSTER2E: Csn g.te - Bachem1 CP-956'

3. SURFACE 33gymem 1w (MM) : mit . ...:-reen -n e rne me ==ndesmee eith e*weh1 mme Ed

Blast ine emnA to ----- ce all Teck - M aen and vnfde.

4. PRODUCT DATas SAMPLE NO.(s)* 2376 - ,.

5. Dan AND M CURING COMPOCND OR PRIMER APPLIED: None

PRODUCT APPLICATION CONDITICMS MI N S TIME & DATE

ccAT PRcDUCT_ CEDES _ BATCE 5 MErmD R/M(CF h R.E. (ins.) APPI.IED

4/4/77
1 NUIEC 115 1310/1556/1312 Squeegee 760/594 *

Base / Cure / Fill
2 NUTEC 11 1313/1314' 4/6/77*

Base / Cure Squeegee 74 /584
4/11/i7REACTIC 1201 7497/h434 Spray 82*/48% *

Base / Cure . ,
,

NOTEC 9115 NITIT C #11 REACTIC $1201

Min 4_=_= Thickness Broomed Surface .0lO .015in .003 .005 in., . 00 3 .00 5 in.* .

.015 .020 .005 .010 in. .007 .008 in.
Average S ickness Sides Adjacent to

in.Broomed Surface

Side' Opposita .025 .035 .015 .020 in. .010 .012 in..

Marfmum Thickness Broomed Surface in.

Total Dry Film Thickness-Range .016 to. 067 inches.*
,

. .

.
.- -. . . . . ..

, .-. .

i65 -70-80
6. CURING CONDITICNS: AMBIENT TEMr. F REL. ECMIDITT g

U
MINIMDM CURE DAYS

.. . - _,

7. TEST PBCCZDUREs DBA - Bechtel CP-956

8 TESTING PERFCRMED BYs Oak Ridge National Laboratories CA2 SUBm 4/22/77

.
'

,/-o .

APPROVED _ ^ ./

TEST REPORT No. 175-1-77
~ -*

DATE: nm

PREPAREbBY [
.- .-

.
.

* *

'' ** .. . . . ..

-~ -m# m. _ _ . , _ . . , , , , M r= * * * * * - .. . , ,

_ - - - - - _ _ _ _ . ,_ _ _- .
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r .p-
~ Southern Imperial ' Analytical Chemistry Division 2''*p-. . . . . .-!... .. ,

,. v. .. . . . . . . .-m '. ;C.- ''- - -

-" nufacturer: Cak Ridge National 1.aboratory; -

New Orleans, t.A -Date: 5-31-77. ,

..

. s ../. -.-

- .
., * . ...

'

ii,. '

System Identification: 5 teel X Concrete Block g

-i
' ''

-

115/11/1201 ,

.
-

.
.., .

~. - - - - - - - - - . - . . . .

- - 08A Test Results_: _.

'

ORNL Master Analytical Manual Method No. 2 0922; -

Bechtel Corp. Spec. No. CP-956;
I ORNL Log Book No. A 7562; 4-29-7

.

Consents **Sample No. 08A Phase ,.
,

'

+2373 spray Coatings intact; no defects, all sides.
.

*2374 spray Coatings intact; no defects, all sides.
.

On''. 2375 enemy cnatinae intnet. nn defec+t_ mil e .g.'

'

2376 spray Coa. tings intact: no defects, all s .,.5.
'

-
.

.

.
._

~ .

. . . . . - .. . .. .. .
-.: . . ..

.

, .
.

.
. , .

. , ,,

.

. .

.
.

.

- -
-

R * Irradiated. **(SA) = sand blast; (SH) = shot blast; (GR) = grit blast.
.

, ,, v .
. ..

. .
. . , .. .

.-
.

. . , .

:n . . ' . .-
.

-

'. .> . ' . .. ,
.

.

. Evaluated ,' r.fd b u % Approved -
.

wO "" .-; ,

. .c ..
. . ,a. .

i . : :. a .> ,.. o- -- ..-:...,........... .c.a... wa m.2.x. .

.

.

- ~ -
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Analytical Chemistry Division. cy'.-?;.: . . Manufacturer: Southern Imoerial : '

Oak Ridge National Laboratory' '' ~T
d- New Orleans, LA Date: 5-31-77

-
..

..

: ~.. .

.-

. . a . .a. . , t . . . - ' .. .

.;
.. . .

System Identification: .- Steel Panel 7 Concrete Block .--

.s. 4 '*
. ,- , .

.i 7'. ,a'
'

.' ' ' . > > ' -

~

115/11/1201 ,
-

. . _ ;a- ....

. :.'.
.u.

, ,

> -
..

-;
~~

Radiation Tolerance Test Results:
.

ORNL Haster Analytical Manual Method No. 2 0921;' -

Bechtel Corp. Spec. No. CP-951;
ORNL Log Book No. A 7562; 4-29-7

Initial Dose Rate: i.55-1.8 x 107 rads /hr
Test Conducted In: X air water

.

.

.

Cumulative Dose Rate Coments
.

i. ..z '.

.Samole No. 1 X 108 rads 1x , rads
'

2373 Coatinos in ^2ct: no defects.

Coatings intact; no defects.*

2374 -

.

.

.

. - - -
. .

.. .
.

.

" * L. ,. .. ..,
a ..s ..-

*. . ~ .
.

Additional Cements: " ' .-

.,, . -
r

. . . . .

~a.;L::. h:
. . . "

_
,1

* 6,*We~
,

"

. . ||??.%' -

e... , _ +. v, -
.

,'I.
. ,, p.a. s,a.n -,.

gg

Evaluated d AL .i 2'C *

% ,# :41.4j =; i 1 .; - v

. Approved .[ j
[.h 4

'

.k? .. ,;. - . . :., , n
py,

|se.
,

.

.x . . . . ,.. -
.

.
. ~ . . . . ,,. . * . ;;~r, s . ::..>< - -
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.
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.. . ..

, Manufacturer: Southern Imperial Analytical Chemistry Division'- - '

.. . .; u -
''

Dak Ridge National Laboratorym- .

'-

New Orleans. LA *f..a. Dataf 5-31-77
-

'
- '-

4

..
,

... .

Table 1. D8A solution Composition, Distilled Water.
-

. ,

..

.d 0.28 g boric acid (3.000 ppe boron)

-l 0.064 E sodium thiosulfata
-

Adjusted to pH 9.5 with sodium hydroxide '
''

i '

,

~

.

-
t

..-
.

. .

Table 2.' D8A Test Conditions. .

. i
1 i

Time . Temperature (*F) Pressure (psig) Comments !'
.

.

Autoclave preheated.Start 170 -

20 seconds 340 70 (10 sec) Steam injected..

I 6 hours 340 70 Pressure maintained * '

by relief valve.-
.

'
20 seconds 220 30 5 pray solution added.

at 75'F...

. . .
*

20 minutes 220-250 30'

' 4
.

,4 days 250 30
'

4

i
20 secon'ds 170 -15 .. Fresh spray solution.

.~ added at 75'F after-
,

draining autoclave. J.'*
.

t. .:-.
....

' '

25 minutas 170-200 10 '

.

,
.

| 3 days - 200 10 ;-

w ..
' '

End of test .|''' -
.

, ,

'~
'

I ORNL Log Book No. A7562; 4-29-7.

Evaluated' MMai Lh- )~

,' Approved I. ,' ~
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i; Mt
The purpose of this test was to evaluate the performance of the
heee concrete coating system with multicoats and high film,

|
i thicknesses of htec 1201 topcoat.

.

-

i Ms '

<Y la assy cases, additiemal coats of htec 1201 are applied to the
original htee com'erete costias system. Such instances are:'

1. Film building to achieve designated sistaus thickness
requiressata

2. Repair of pinholes'

3. Repair of damaged areas, with resultant overlap.

4. Overlapping adjacent previously coated areas:

5. Recoating for aesthetics (usually a fresh coat is applied
to the systen just prior to the contractor releasing
the area to the client).

i

When the 115/11/1201 system is recoated there is the potential for''

,.

escoeding the specified anzimum dry film thickness of 12 mils for
htec 1201. This test was designed to evaluate the higher film
thieksesses of 1201 both is a single cost application and in a
two coat application.

MRRERis

Four speciosas coated with 115/11/1201/1201 were submitted to
OakRidgeNationalLaboratorgesforradiationtolerancetesting
at esposure levels of 3 x 10 and 1 x 109 rade, and design basis
accident testing per the pressurised water reactor (FWR) parameters
of 285'F and 44 PSI. Due to equipment asifunctions, the actus1
mentaus temperature and pressure esperienced was 340*7 and 70 PSI
respectively. The results comply with the acceptance criteria of
ANSI N101.2 for DRA testias.

. .

FROGDURE:

Four concrete specimens were coated with the Nucee lis/htee 11/
haec 1201 system as described in the attached panel preparation
sheets. .

e

I

I
-

i
1
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Radiation Tolerance /DBA Results
11S/11/1201/1201

0/.Page2

PROCEDURE (Con't):

Coupons A79 and A81 were first copcoated with the 11S/11/1201
system, weathered in an Atlas Weather-o-meter for 300 hours,
used in an E1cometer adhesion test, repaired, and then re-

I topcoated with Nutec 1201.
0

All specqns were submitted to ORNL for irradiation at 3 x 10
and 1 x 10 rads and then design basis accident tested. The
critical portion of the DBA test (first 28 hours) was performed
in the autoclave; the remaining 10 days was conducted in a constant
temperature and pressure chamber with 100% relative humidity.

RESULTS:

See attar.hed CRNL results and result su:: mary.

CONCLUSIONS:

The results comply with the pequirements of ANSI N5.12 (radiation
- tolerance) and ANSI N101.2 (DBA), indicating that the higher

= film thickness of 1201 had no adverse effects on the performance
of the Nutec system.

It'should be noted that higher film thicknesses of 1201 may result
in a slower evaporation race (of solvent) and a correspondingly
longer full cure time.

..

g

. . .

i
'
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f TEST PANEL PREP DATA-
.

;,): Nutec 11S/Hutec 11/Hutec 1201*

1. PRODUCTTO BETESTED. I.

f
,.C "C'*t" 2x4x2" .

2. TYPE SUBSTRATEr -,

All faces given r ugh abrasive blast using G-50 steel grit
3. SUHFACE PREPARATION (Descabe):

'.]
Iud

A282, A284 ;j4. PRODUCTDATA:SAMPLENO.(s):
.J

PRODUCT APPUCATION CONDITIONS THICKNESS TIME & DATE ..ij

COAT PRODUCT CODES BATCH # METHOD R/M(*F) %R.H. (ins.) APPUED (j
, - .~
; '-f
I 1 Hutec 11S 2782/2778/2526 Squeegee 85/71 025 .045 6/16/81

2 Nutec 11S 2782/2778/2526 Squeegee 86/78 020 .030 6/17/81 3
W.- ,

3 Nutec 11 2782/2778/2444 Squeegee 82/75 .004 .008 6/19/81 e

4 Nutec 1201 2067/2068 Spray 89/81 .008 .012 6/22/81 ;i

5 Nutec 1201 2067/2068 Spray 86/65 008 .010 6/23/81 N
A,

$.
'

.'',
*

.

(.5

Side 1 065 .105
2 065 .105 |

53 .065 .105
4 .065 .105 1

a,

:
4 |-.

V

.;,

I65-95 65-100 % M CURE DAYS -

CURING CONDITIONS: AMBIENT TEMP. .F REL HUneDITY
DenTEST PROCEDURE: g.

CORNL DATE SUBMITTED:.S/25/81j TEST PREFORMED BY:

APPROVED BY: _
Ad[A REPORT NUMBER. 549-81 (

- . . _ 2
;)

h $
,

:s
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j TESTPANEL P'rd:PARATION DATA Page , , i
3 -

- \'i
,

Nutec 11S/Nutec 11/Nutec 1201 a
1. PRODUCTTOBETESTED.

,

#
2. TYPE SUBSTRATF- t'na,rar-

Bro med surface blast swept to remove efflorescence, remaining surfaces F

3. SURFACEPREPARATION(Describe):
wire brushed and blown with 100 pai compressed air. E

i

4. PRODUCTDATA-SAMPLENO.(s):_A29

PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE

COAT PRODUCT CODES BATCH # METHOD R/M(T)%R H. . (ins.) APPLIED '
;

.1

)
t

\]
1 Nutec 11S* 2519/2086/2516 Squeegee 71/73 See Below 3/27/81

2 Nutec 11* 2519/2086/2444 Squeegee 73/64 4/02/81" "

3 Notec 1201 2606/2607 Spray 71/54 4/06/81 f" "

V.

7/10/81 )1201(g) 2067/2068 Spray 85/81 " " '

4 Nutec
.,

.
~~

d,

"

coupon stored until June 14, 1981 at which time coupon was placed in WOH for 300 bra. exposure.
-

. 1

* Iland mixed a
3

* TOP VIEWOF bpn.f** '

11R 11 I?nt 19ni ror. COUPON *
#

_n?s _035 .005 .008 .006 .010 .036 .053I

_025 .015 - .006 .010 .020 .030 .051 .075 4 2
i 2

I
_n?s _nis .005 .008 .006 .010 .015 .020 .051 .0753

_n?s _nas .005 .008 .006 .010 010 .015 .046 .068

Side 3. See above totalsTOTAL DRY FIL TillCKNESSES RANGE - Side 1. See above totals ,

Side 2. Side 4.
7 '

CURING CONDITIONS: AMBIENTTEMP. _ 61-95 T REL HUMIDITY 65-100 % MINIMUMCURE DAYS
-

TESTPROCEDURE: Adheaton._Weatheringdeatr. Topcostability, DBA }

TEST PREFORMED BY: ImperiallIeaLlog ORNL I1 ATE SUBMITTED: 9/25/81 'l,

t#g f* hk REPORT NUMBER: 549-81 4.
APPROVED BY:. ,

escas aren 'y
- 1

f.-
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: TESTPANEL iu. ARATION DATA -
6- r- .

* -

,

.

; 1. PRODUCTTOBETESTED: Mutsc IIS/ Mute d llMar*e 1201 .

'

[ 2. TYNSUBSTRATF- Concrete *

| 3. SUHFACE PREPARATION (Desotas): _Araa--J murf=ca himar - ar ta
'

---va_of floreasonse,-yemmin' ;
I surfaces wire brushed and blotat_doua_with 100.==i ca--reased air.

4. PRODUCTDATA-SAMPLENO.(s): A81-

i PRODUCT APPLICATION CONDITIONS THICNNESS TIME & DATE
COAT PRODUCT CODES BATCH # ETHOD R/M(*F) %R.H. (Ins.) APPLIED

,

J

f I htec IIS* 2519/2086/2516 Squeegee 71/73 See below 3/27/81i
; I 2 htec 11* 2519/2085/2444 Squeegee 73/64 4/02/81" "

,

3 htec 1201 2606/2607 Spray 71/54 4/06/81" "

1201[g) 2067/2068 Spray 85/81 * "4 htec 7/10/81 '

..

*
Coupon stored until June 14, 1981, at which time coupon was placed fg WOM for 300 hre. exposure.

* Drill mixed

memomess TOPVIEWOF
j pas) 115 11 1201

1201[ Total g

| Side 1 .n?s nis _nns- nna nas nin _935 ,a53 3
4 2Side 2 _n?s _nts - nas_ nin nsn_ nw . a.ci _ n.i. .a-- -- - .. ,

_n7s _nts nns nna nas_ nin ans_ --- .. gg-- .nsn . a.c i _ n. i. .c

_nts _nts _nns_ nna nas_ nin nin_ ni$ , n2 6 . a4 twoomed eudace_

TOTAL DRY FIL TINCKNESSES RANGE- Side 1. Side 3.
'See above totain See above totals

2 Side 2. Side 4.

..

CURING CONDmONS: AMBIENT TEMP. 65-95 Y REL HUMIDITY '5 100 % p m4 CURE ; DAYS'

TESTPROCEDURE:_Adhesfan, hathering. Repair,_Topcontability,-DBA
TEST PREFORMED BY- Imperial / Test g taw DATE SUBWTTED: _. S/25/81

| APPROVED BY: _ tA __ REPORTM NR: __549=81
-

, . . . .
'

I .

!

_
- -
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Hanufacturer: Tmeerial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana Date: October 29, 1981

'

REPORT OF IRRADIATION AND OBA TESTING

The irradiation and design basis accident (DBA) tests are conducted,:-

respectively, in accordance with Bechtel Corporation specifications CP-951
,

and CP-956 in StaMard Soecification Coatings for Nuclear Power Plants (ori
with modifications as notec in T4Dle 2, DBA test cond1ttons). Ine tests are
designed to meet specifications set in both ANSI report N 101.2 1972,
Protective Coatings (Paints) fo- Licht Water Nuclear Reactor Containment
Facilities, and h 5.12-1974, Protective Coatings (Paints) for the Nuclear.

'

Industry. The DBA test spray solution anc tne test conditions are listec in
Tasies 1 and 2. Afte.- both the DBA sid irradiation tests, coatings are
examined for signs of chalking, blistering, cracking, peeling, delamination,
and flaking, according to ASTM standards where applicable. All test panels
are returned to the coating manuf acturer.

,

The irradiation tests are run using a s;ent fust assembly, removed from
the Hign-Flux Isotooe Reactor at ORNL, as thi source of radiation. These
fuel assemblies are stored uncer 20 ft cf camineralized water. The fuel is
93% enriched U-235 as U 03 8 combined with aluminum. The spent fuel as-
semblies are removed after each 23-meig watt-day period.. Irradiation is
done using tne gama energy from ace ulated .1xed fission products. This.

more readily simulates conoitions around a reactor than does a cobalt
s ou rce. Also, the higner gama activity affords shorter irradiation time to
achieve accumulated doses. The dos; rate four days after removal of a fuel
assembly from the reactor is 1 x 100 rad /h.

The fuel assembly is 20 in, hien. A 20-ft-long, 3-1/2-in.-diameter,,

pipe, with one end capped, is used for air irradiation tests. The capped
*,

end is lowered into a 4-in. opening at the center of the fuel assemoly. The
which is attached a steel cable and an ad r,itn an 0-ring-sealed flange to
open end, above water level, is covered w

outlet hose. The air inlet is
located at the bottom of the pipe. Test specimens are connected to the

bottom of the cable and lowered into the radiation field. Also at the
center of the fuel assembly is a stainless steel-clad cadmium tube used as a
neutron absorber. This prevents c:ntamination of the test specimens by,

induced radiation.
,,

. .

e

my f k /

Approved b ~
,

|

I.
^
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'; Ma:ufacturert Imperial Analytical Che:istry DivisifE" '
'

-

.

04k Ridge National Laboratory' ' '
'

New Orleans. Louisiana Date: October 29, 1981,

..

ORNL Log look No. A9675 A10-4-1 '

.,

,

. . -

.

Table 1. DBA Volution composition, distilled wat,er. *

$1 Reasent Concentration
''

loric acid. N 803 2000 ppe3

,$ odium hydroxide NaOH Required to adjust pH to 9.5

-
.,

Table 2. 08A* test conditions

Tegeriture Pressure
Time (*F) (esia) Comments.

Start 184 Autoclave preheated. ' -

20 s 288 44 Solution added at 290'F.
' ,

A 1.5 min 34 0 70 *
-

1.5-6 min 2H~ 44 Pressure maintained by relief valve.'

5-7 min 285-267 48 Pressure adjusted with N ' '

2
13 min 287 48

.

13-53 min 287-220 48 Pressure adjusted with N '-

2
53-58 min 220-210 48-0 Pressure released at 0.15 psig/s.
54-167 min 210-150 0 .

, 2.8-27.8 h 150-135 0 End of first part of test.
11 d 135 0 Specimens imersed in a constant-

*

tagerature bath.

End of test *

*.
. . ' '

.
, ,

%s that evolved from the specimens upon addition of. the het chemical
solution resulted in a pressure and subsequent temerature increase esteed.
ing the specifications of the desi$ned temperatu -pressure curves.

, ,

Evaluated s.1 ;/b '

'
.

Approved
.

.

.
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Mr. Gerald E. Arnolda

"i Technical Representative
Imperial Professional Coatings.-
P. O. Box 29077
New Orleans, Louisiana 70189

Dear Jerry:
'

Enclosed are combined reports describing test
Imperial protective coat-

results recently obtained on,lled to the temperature-
O.-

ings. Your attention is ca-

pressure anomalies of A9675, A10-8-1.

If we can be of further assistance, please feel
free to call on us.

. .

Sincerely,
,,

* ry

4.T
L. T. Corbin, Section Head
Analytical Chemistry Division
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q Manufacturer: Imperial Analytical Chemistry Division

| Oak Ridge National Laboratory-

- ^ New Orleans Louisiana Date: October 29, 1981i-

$ -

t
*

SYSTEM 10ENTIFICAT!0N Steel panel x Concrete block'

|m ,

: .1

|j 115/11/1201/1201 -
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| s RADIATION TOLERANCE TEST
| -

| ORNL Master Analytical Manual Method No. 2 0921; Bechtel Corporation
| Specification No. CP-951; ORNL Log Book No. A9675, A10-2-1 .
,

,

| Initial dose rate: 0.9 x 107 rad /h
! Test conducted in: x air water

' i
,

| Samste No. Cumulative dose Test results
i

A79 3 x 108 rad Coatings intact, no defects all areas.
.

A81 1 x 109 rad Coatings intact, no defects all areas.
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Manufacturer: Imoerial Analytical Chemistry Division
Oak Ridge National Laborttery

~~3 New Orleans, Louisiana Date: October 29, 1981
a i

N. ,/

SYSTEM IDENTIFICATION Steel panel x Concrete block
_

115/11/1201/1201,

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-8-1 .

,

Sarele No. OBA chase Test results

A79 spray * Coatings intact, no defects after one

0,,.g.,
dly. Blisters, #4 few, sides B and Ci

r at end of test.
.

A81 spray * Coatings intact, no defects after one
day. Blisters, #4 few, sides B, C, and
0 at end of test.
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Manufacturer: Imoerial Analytical Chemistry Division.

Oak Ridge National Laboratory
_ (q) New Orleans, Louisiana Date: October 29, 1981''

.

v
*.;

SYSTEM IDENTIFICATION Steel panel x Concrete block

j 11S/11/1201/1201
'

1

.

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; 8echtel Corporation
Specification No. CP-951; ORNL Log Book No. A9675, A10-1-1 .

Initial dose rate: l'.3 x 107 rad /h

Test conducted in: x air water

5

_g:,

Samole do. Cumulative dose Test results

A282 3 x 108 rad Coatings intact, no defects all areas.
.

A284 1 x 109 rad Coatings intact, no defects all areas.
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Pcgs 15. -
.

,

- Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory, ....

'@i New Orleans, Louisiana Date: October 29, 1981
.

.

, .

- SYSTEM IDENTIFICATION Steel panel x Concrete block
,

.U -

; 11S/11/1201/1201
1

;
*

MA RE.,
.

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-8 1 .

Sample No. DBA phase Test results

o sr. A282 sp ray * . Coatings intact, no defects after one

@s* day. Blisters, #4 few, sides A and B
. at end of test. No other defects.

A284 spray * Coatings intact, no defects after one
day. Single blister, #4, sides A and
B at end of test. No other defects.
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SUMHAkY OF RESULTS e

f
:7

Ei

DRY FILM THICKNESSES (In Mila) DBA RESULTS ![
e

Maximum Maximum Total Maximum Maximum Maximus, After Day 1 After Day 11 j
Single Coat 11S 11 Single Coat Total -

anel No. 11S, 1201 1201 if
1

#4 few !'

.' A79 35 35 8 30 40 No Defect Sides 2 & 3 M

N/D Side 1 & 4 @

I4 few
A81 35 35 8 20 40 No Defect Sides 2,3,4 it

. N/D Side 1 g
#4 few n

'

A282 45 75 8 12 22 No Defect Sides 1.2 2].

N/D Side 3 & 4 p'
y,
,

*
. One #4 on &*

A284 45 75 8 12 22 No Defect Side 1, 2 k^
N/D Side 3 & 4 f*

g

b '

N/D = No Defact'

Panel No. Radiation Exposure Resulta ;

8 s'
A79 3 x 10 rade No Defects /

*

7I

A81 1 x 10' rade No Defects s

3.

A282 3 x 10 rada No Defects

A284 1 x 10 rada No Defects
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